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Introduction

Engineering plastics have recently gained importance in the 
tribo-applications, such as bearings, seals, and gears. These 
materials are greatly appealing in the automotive industry 
to reduce the weight and cost of automotive parts. These 
plastics owe their advantages in such applications to easy 
production, high strength per weight, and self-lubricating 
properties. Because of their perfect balance of various 
mechanical properties such as high strength, toughness, and 
impact resistance, polyamides (PAs) are the most frequently 
used engineering plastics for the production of mechanical/
tribological components [1]. It has been reported that PAs, 
relative to other polymers, have a superior wear resistance 
when sliding against a steel counterface [2–4]. Coefficient 
of friction (COF) of PAs greatly depends on the load, slid-
ing speed and temperature. The COF values under certain 
rubbing conditions have been reported [5].

It has been shown that the tribological behavior of poly-
mers can be improved considerably by addition of particu-
late fillers and fibers [6]. Additives play different roles in 
improving the mechanical and tribological behaviors of 
polymers. Fiber-reinforced polymer composites are an 
important class of polymer composites which possess 
unique self-lubricating capabilities and low noise. Appli-
cation of short fibers such as carbon (CF), glass (GF), and 
aramid (AF) is very common in the mechanical reinforce-
ment of engineering plastics [7–9].

Aramid pulp is a kind of short fiber which is highly 
fibrillated to increase its specific surface area and mechani-
cal engagement with the polymer matrix. It is commonly 

Abstract A mechanism for improvement in the tribologi-
cal properties of polyamide 6 by addition of aramid pulp is 
explained through the transient or run-in stage of the wear 
tests. For this purpose, composites of polyamide 6 and ara-
mid pulp with a fibrillated structure have been prepared by 
an internal mixer and a twin screw extruder, consecutively. 
Weight fraction of the aramid pulp in the composites was 
varied from 1 to 6 wt%. The results of the uniaxial tension 
test showed that 5 wt% of the aramid pulp brought about 
the highest yield stress and elastic modulus, after which 
no more improvement was seen in the mechanical prop-
erties of the composites. Composites containing 4, 5, and 
6 wt% of the aramid pulp were selected for further study, 
and microstructure of these composites were analyzed by 
scanning electron microscopy (SEM). Proper distribution 
and engagement of the fibrils in the polymer matrix was 
detected for these composites. Using an in-house tribom-
eter, it was shown that the composite containing 5 wt% of 
the aramid pulp had the lowest coefficient of friction, con-
tact temperature, and wear rate as well. To explain improve-
ments in the tribological behavior of the composites, the 
transient stage of the wear tests was analyzed through the 
friction and contact temperature graphs. It is discussed that 
improvements in the tribological properties of the compos-
ites are related to the strength and stability of the transfer 
films as well as the mechanical reinforcement of the bulk.
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